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[57] Abstract: 

PURPOSE: To provide a mutant aspartokinase gene originated from microorganism of 
the genus Corynebacterium. CONSTITUTION: The present invention relates to an 
aspartokinase originated from a bacterial strain of the genus Corynebacterium to be 
used in the fermentative production of amino acid, etc., a DNA fragment coding the 
enzyme, a recombinant DNA containing the DNA fragment and a bacterial strain of the 
genus Corynebacterium containing the recombinant DNA. L- lysine can be produced by 
culturing the microorganism. 

[51] Int'l Class: C12N01 554 C12N00912 C12PG1308 C12N01554 
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i#ma#tf>*sii] 

-c*> d l - y y&t* l - * uxj-n ytc j: *ffif*tt& 7 

h *) L - 9 5? v&tf L is*->\z. «fc 6*B5fcftfc ^ ^ 

mxm 3 ] Ba^i*^>E^j»* 1 2 ?e«o^s^^ 
*r-rs t><o-cai>«»** 1 sbk<bdn AWtf. 
inntm 4 ] fi^*©E^#* 1 4 satta&SBnsr 
*rr 6 h<whz>n**% 2 ie*a>D n a wrfr. 

[t§*S 5 ] M** 1 *><b 4 (D^-fix^ 1 
;h,fcDNAWfJ}-<r£#U ^y^r^AI©M 
4fc * pTtefctt** x. D N Ac 

6 ] gff&£ 5 K8e*3ixfc*&#*x.DN A 

1*1**7 ] RM6l:|i»i^)K»*iriHi 

its** s ] mm<osmmiir 4 je^t ^ y mw*\ 
h s 1 * i*sb 4 fe«r * y gesa^J^ 279# e *>Thr 

[&** 9 ] mm<r>mm^ s bmhdt s y g*E?u 
fe 6 v > nmm^ 6 e^t ^ y &e?u <a 30s a OThr?£ 
M*SkM*o&&T % /mM><oT ^ y &&»c£ 

to 0 0 1 1 



WfJtfcfiBU *fc, ttDNABW££*r+SlM<*x.D 

NAtcga-r^o * e>«-*«§sj4. »mdna» 

10 0 0 2) 

ia*o««j B»wii«tLrffi^t>nrv^L--!i 
*j i/yxwh. =* y *a»»BBi<DL- y ^^&«3eaw*« 

^<^l- y s;yti«ii= y *a«w*<o»±«c©Ax* 
^i-i:9f^e>^T^6o wCo^Ar^m^Lr«* 
^^t^^^^o s- (2-r^y^^) -i/^x 

L >»(OT?y»*^lSi:1-5a6»ac 
Bg48-28078-t. ^0856-6499^-) , AEC<CSRtt^ 

jEtc:L-D>r v-x, L-^^e-fey^, L-7vVy. l 

f(075/»*lf«t5««ft (^S4ffF^3708395-^ 
&l/|g3825472^) % DL~o-7n/-i y 
a-7;/-7!) , J/V7^A x 7*^7*V 

mmmmnm&ZTiki-L - y ^^±mm^M mmmo 

-53588-^, 1$^Bg50-31093^-, ^^B852-102498^- v » 
088853-9394^ ^0gBS53-86O89^, #^B855-9783^- x 
^5flBg55-9759^, 1#MBg5 6-329 95^\ #^0856-39778 
^0g53-43591#, #£8853-1833-*!-) s >T y > h 

8855-9784-^-, #^8856-8692-8-) , 7^*u\*>W^m 
*fctt34 < fc»±<oiafl[«c» LTS^Sr^i- L - y 

(#§3B855-9783-^. #^8853-86090^-) , 

£M£&& (^®#l^mmm333455-^) 0 
10 0 0 3] t$b\^ Mf&m\Z\m*&sL'<9f—& 

tL, :ottH7; ySft<O^SSriBAni--5 (*H»W»42 
78765^-#fii) . 
[0 0 04J-^ •7\'\?*i?T9ZJ*mRXfi=9*'* 

(*H#W»*386980^#BR) % 3te^«)««e^O»A 
^ (#[$¥2-207791 3-30 ^§H^^tLT*3»9, ^6 

co^^ffiv^L-^ i^^^y^^itL— r yp>f>>y 
^MSWrt^-rffitt^w^snr^s (^@#fr®3763 

96^-. &t/^392145^-Sl^) . L-9i>^^Mm 
W <#B00S56-16O997-t#<t*#£>3) &hZ>l>K 
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•y * »»3)satfr»t*p»-t-5 <fc 5 £ A Kftfi?±0>XJ| 

^^^^ KttTIM*Sll:5ri:AS-C*TV^^ (Crem 
er, J. et al; Applied and Environmental Microbiolog 
y,June 1991,p. 1746-1752MB) . 
10 0 0 5] 

^^y »AfUBSo»£&*<oy ^>££/£<DJ3l 
ftSNS 5 A K £ L ~ y i^X&tf L - * U^- VlC J; 

[00 0 6] 

ay*/<^y *AJ[i&?i£9£&^AKigfc^- 
£&^t*w£ICj£:£jbU -fftfr 

a lr i|i£M** 4 $ y g?SB^JO 279# @ CDThr 

hS&KXVKse»«ra- Ki"<5D 

NAKfr-cfcs. *fc#j«80irtt, mmtt<om$m*s 

?ijtf> 30#@OThr^g# Ala»^»0»ttT$y»m^ 

a y^/^^y ?a 
ziy^x^xy^A 



8£a~K^6DNA#LH--C$>6o $ 
.biBDNABrtfSr^rU ^y^f ^AJS^ 
to*T»^^f6ft«**X.DNA, &OT*fi**jlDN 

i* l - y i;>*gnc j-Y^vt m&&m'S$)\z 

[0 0 0 7] *J6WfCV^5 £A«tf>&£ 

r-f^'/^f i*— (Bargeys Manual of Determ 

inative Bacteriology) ^8j|£599H (1974) {C^£ix 

afcay^^y *AjR|ffl®£##(c£»fcy 
^y^Ajn (r/u-tiv^xy *ajd 0>«±4fe*>5*># 

lcEITK^6J:5fta y ^f'j £A« (^u^ 
y *Ajp|) <o>/vu* * >&±mti&m&*mi\z& 

[0008] ^y^/^^y ?aji (yi^tr/^^xy^ 
AS) o^/w^ ^ ltd 



a y^^^y ?a . y y ^a 

-f^^y ^*y-f /wa 

n1f T7A 

^^a.^y ^ 



ay*^xy*A 
yutf^^^y »^a 
y^tfy^^y ?>a 
yutr^^xy ^a 
rfu\z/<ty-y ^a 
yuhf/<^^y »>a 

5 ^ D/^f'J !>A 



ATCC 


1 3 8 7 0 


ATCC 


1 5 8 0 6 


ATCC 


1 5 9 9 1 


ATCC 


1 3 03 2, 




1 3 0 6 0 


ATCC 


1 4 0 2 0 


ATCC 


1 3 8 6 9 


ATCC 


1 5 9 90 


ATCC 


1 7 9 6 5 


ATCC 


1 4 0 6 6 


ATCC 


1 4 0 6 8 


ATCC 


1 3 8 2 5 


ATCC 


1 3 8 2 6 


ATCC 


1 9 2 4 0 


ATCC 


1 5 3 5 4 



[0 0 0 9] *^^^/^fy7Ai (^^tV< 
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[oo ioi AKmB+ttttDNArnKtomzmbL 

T#£#£#^fc#g\ Sf£SSOAKift«*«r£tfDN 

-vie A *4BSftfc7 >r - F/< y * »«tf£Stttcflf » 
StUfcAKiBe^SrfrtfDNAW^Srfttti-^iCfi, A 

mm* ? f/< y * ns^xiin^flm $ ti»Mi 

^/V-N 1 -^hP-N-^ (NT 

g) m&mmmmzmLtzmmm<D*>frb&&'tz>z 

k&VZZ. AKStt(D»]ltt, Miyajina.R et al;The 
Journal of Biochemistry (1968)63(2), I39-148tC|2^ 

[00 11] AK«i5^^trDNAWfrO«**fcL 
Tii> 3!)^r!l!)A' (^H^/^ 
^9 - h7 7 ->y^A) ^£tfcATCC13869& 

IMTCC13869* i 9 KJU&Stc J: •) M« L - y $? 

V*S«AJ3463 (FERMP-1987) ^ftfeftSLl^ftMPC 
fc£ c itlbO«OlfefeflsDNA«t?)lriffiAK3te 

-tfsr^-K-rsae^ (£AT**S!AKae^fce 

(1) pAM 3 3 0 ^eaes 

(2) pHM 15 19 

(3) p A J 6 5 5 

(4) p A J 6 11 

(5) p A J 18 4 4 

(6) pCG 1 

(7) pCG 2 &0flB8 

(8) pCG 4 

(9) p CG 11 
[0 0 15] <<9 9-<OWm\±s ^&DNA&HBgre 

[0 0 16] »fe#i&fc*£3J»LfcRte 

[0 0 17] ZOXilCLX'&bHtz, MDNAi: 
-<^^-<h^iii^$tlfc/lfi^X.DNA^n 

y vj>mmm\zm+z>$®m^mA+zMt. x^y 

fcT • 3DK-1 2iCOV>T*8^£*XT^S^# (Mand 
el, M. and Higa. A. , J. Mol. , Biol. , 53, 159(1970>£^&& 



[0 0 12] AK«£*£¥**-a#Bitt, 
fy ^A«*rtBoAKae^4rWUT^a«cJ:5 % 
ftfeflcjSe-^^rttttiL (Wx.fi H.Saito and K.Miura B 
iochem. Biophys. Acta 72,619, (\963)<Ojj&fc&j%-e$ 

MRU ^WJ^^-^i^r^^^ 

fy !>A*(0|»^*(DAK^»3Ca-»«r«ff(Elft-a:L 
«>, AKirt»ttSr«*r-r5icv^ofc*l*«r*l»L, 
eft* 9 AKjtfi?-«HrctS. AK^M«td3» 
±EAK»ttlil»i-SL-y^^&UEL-^ 

[0 0 13] jfefe#*e*&»»f+*fcfcic* ^j»fsj^ 



58-6 7 6 9 9^ 
58-7 7 8 9 5^ 
5 8-1 92900#g 

PI ± 

P _h 
5 7-1 3 4 50 0&m 
58-35197 &m 
5 7-1 8 3 7 9 9&M 

m ± 

ja«r*{k* fr*s * A-?tm itdna <7>&ia& zm-rx 

(Duncan, C. H. , Wilson, G. A. and Young, F. E. , Gen 
e, 1, 153 (1977) ) MBtfD N A £I& 9 &*#3t£l£if fil 

•»*5 * IW&fcOV ^T*D bnr I^IC (Chang, S. an 
d Choen, S. N. , Molec. Gen. , Genet. , 168. Ill (1979) ;Bibb, 
M. J. , Ward, J. M. and Hopwood, 0. A. , Nature, 274, 398 (197 
8) ;Hinnen. A. , Hicks, J. B. and Fink, G. R. , Proc. Natl. Aca 
d.Sci.USA,75 1929(1978)) „ DNASS1S:, Jfl^lfe 
X.DNA^rS^tc^Oi^tf^D 

vfy* hJCLT|ft^ift^DNA«:DNA^«iC^tA 



-4- 



Sr»5wfcW#5U #&8Bg5 7- 1 8 3 7 9 9 (Cffi 
* V £ co#&TK D N A £ t 0 £ *j5fe h £ 

10 0 1 91 fcSVHiAKag^OW&ii, JbI5<D<k? 
iCLTtt®£;frfc*fefe#DNA<fc!?PCR (polymerase ch 
ain reaction ; White, T.J. et eJ ;Trends Genet. 5, 18 

5(i989)#ro icxyAKmB+zmmi-zzkizz-o 

Th'<7Z.Z> 0 ««tfflV^DNAy7-r^-HAK3te 
£ V 6 D N A " 

SEDNAWr«-«rT^n-^y/umft*ttH:«b 

[0 0 2 0] DNA^^^-i: LTtt, =■ U 

y f>A • ^J)J\ (Corynebacterium glut 

amicum) KfttvrgBn£& 0 -o*5B£9 (Molecular Mi 
crobiology(I99l)5(5), H97-1204, Mol. Gen. Genet. (199 
0)224,317-324^*8) »Lt, AKifi«a-K 
1" 5 1 643bp<D^|^ $rl@«6^-< < „ 5' -TCGCGAAGTAGCACC 
TGTCACTT-3' 1 5' -ACGGAATTCAATCTTACGGCC-3' t^^O Sfi?iJ 
^23mer&0 f 2iiDerO-^DNA^^ig'C$ ) ^ o DN A 
(T>&l&l*Applied BiosystemsfrJKDNA^/&&model 38 
0B£{£fflU #**T$^ K&Sr/Bl^T (Tetrahedro 
n Letters(l981),22,1859#J!B) »ftl:«ot*«t?* 
5<, PCRRJfcH^ <«0 SSDNA-tf— ^/HKf * 7 

- PJ2000M^ffi^\ TaqDNA^y ^^rffil\ 

loo 2 1] a Kae^n, ±fBLfc<t3fc 

[0 0 2 2] V Z>ftMZ % W^fHfcAK 

DNAO«»JB*i:*Jll!AKae^«fllL. 

x d n a ^jK^rtg-c^o^^ a KS-tt<D*igai*5 »rtB 

fy^'7^ F7r-^^A) 9£9tt"Cfe&AJl2 



036& (FERM-P7559) "Cfo^o 
[0023] «±0*rtt-e»#Lfc, L-flS^tttfL 

DN A <S ^SfifcfcSrfc* 

[oo24] l— y ^y&«fl®**it, 

[0 0 2 5] f%3$W>t LTtt, X % 7*1— 

#7* * v 77^ h-^^T?A/^A/^*^ 
[0026] s*KfcL-tHt. ttBfer^^r^A. mt: 

[0 0 2 7)fflM^lHm ^;>B1, 
L - ;MHr y > <c £ liSI^ * « ?rig 

[0 028] ««H««ttftfrT-C 16-72 m%mM 
t5W«t<, ^ia*i3 0 < C-4 51CJC X ^a^p 
Htt5-7fcfK»r* w pH«»Cll««*>av^tt 

[0 0 29] 

[0 0 3 0] (H^Jl »£S»l/**SAKae^P 

^^^y • ^t>a (^u-tr^^^y »>a - 

7^ h77^^A) lf^^ATCC13869^ 

J: 9 J: t)^btv^L - y s^£Stt«IW*Aj 

3463 (FERMP-1987) J:9*«fe«C«V\ ftfiftCDNA^HS 
Lft 0 &&ftWA£*)PCR (polymerase chain reactio 
n ; White, T.J. et al ;Trends Genet. 5. 185 (1989) # 
IS) KlJ:9AK«fi^«rit«Lfe. JtfitCffl^fcDNAT' 

BfciftotlF^IM (Molecular Microbiology (1991) 
5(5) , 1197-1204, Mol. Gen. Genet. (1990)224, 3l7-324# 
Jffl) MfcLTAKae-7-Sra— K-t"«#?I1643bpOfB« 
$Tli4i'r-<<> 5' -TCGCGAAGTAGCACCTGTCACTT-3* (E3»J 
#f 15) ^ 5* -ACGCAATTCAATCTrACGGCC-3 > 
1 6) «*rV^9ffi^]023merS.tJ c 21iner(^— *iDNA^ 
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J&Lfco DNAGD^fimApplied BiosysterasfrKDN A 

model 380B£<£$U fc**T%?<< KifeSrffi 
V^T (Tetrahedron Letters (1981), 22, 1859#JS) 
i^ot^l^ 0 PCRSJfctt, ^rSit (ft) SDN A 
■9-— TJUlM?? — PJ2000§J£JBV\ TaqDNA/K 1)^7 

**«*rffftofc. **Lfcl643kb<oite^»r^«rr^ 

Lfc*Wtt**ttfcJ:QMHU M(H»|RHruI <±SS 

(ft) tt) RtfEcoRI (Silig (ft) fi) 
£ 0 i»fi^W>r©^n-Vf|S^^^-|CttpHSC399 (T 
akeshita, S et al^ Gene (1987), 61, 63-74#B8) 4rJB^ 
fc. pHSG399&MB»»*Sii»I (£fi$ (ft) 80 
«RI»*BcoRIIC-C«I»ft, it«UfcAKJME*»tf* 
SNKLfc. DNAO»DNA7-f y->3 h 

(£*g£ (ft) SI) *r»V\ «)£$*l)t^tttcrtT*o 

^^IlLfc. Sf±ftTfc£ATCCl3869£&3fetf>AKj6fc-7" 

6MM63Aft<BAKfte?fr?Tl-*:/7;*^ K£p399AK 
9t*£Lfc 0 
[003 1] p399AKY, P 399AK9iC, -fcix^fta ]) 

#£*>oDNABr)t (^TCoryne.-ori^fBl") £>£A 
U ay^fy !>AjRjBBll4»-C&#»«^ife/i:AK 
mte+Z&mLtLyyXx KfcfPMLfc. Coryne.-ori 

* K^*-pHK4£ffrifeb*:o ^>iyt7 ■ £^ 

*s K*<**-tt* iKo^fci, PA 

Jl844(*$&f|Bg58~216199#WD pHSG298(S. Takeshi ta 
et al : Gene 61, 63-74 (1987)#J#) frb* fr&CDv'-Y b 
j\"<>? *- P HK4&fl|^Lfc<, pAJ1844££JRBS*ii?Saii3AI 
^]PS^^BamHI-C^^»rbfcpHSG298i: 
ig&Lfc* SMoDNA^^y^fy^ix^/v 

AJ12036(FERM-P7559)lC^®$5^bfc o 

«&'VV*jfe(#$¥2-207791#fi&) fcjfliyfc. 
J81tlEtJWtM>«tttt* i^V25 Kg/ml «r^trtH3ll 

2G^ h (^3- *5g, # V b VlOg, g*^*.* 
lOg. NaC15g. DL-^ <?*=-y0. 2g. ^lSg&fcWUHC^ 
tf, pH7.2)lcr^Tofc 0 »MEfc**»&^*S KMB 

fc 0 :o7*7^; m> ^->*y cr-sy^ =»y* 

CO 0 3 2] P HK4^J(S^KpnI (£?g^ (ft) TO IC 



Blunting kit (£«& (ft) ») £/?iV\ Si££Jx*:* 
jfclCTfiffcofco ¥»*Mfka. !> >IMfc»*BamHI !J 

(£j§» (ft) ») fcJSRU pHK4J:!?Coryne.- 
oriW^ODNAWfW-SrBaiiiHIO^^ <fc 5gj#rlC £-oX%)*) 

BrU 4DfcCoryne.-oriDNAWfK**Pli:<BaiiiHI^r 
^D»rLfcp399AKY. p399AK9tC^b, ^^riJi) 

KftftHUfc. p399AKYfc5fc<D»£S A Kitted* 
^7^^ K£p399AKYB£^£ U p399AK9d3&©£ 
SSAKae^Sr^tf^^^ K£p399AK9B£ffc£L 
fc„ P399AK9B, p399AKYBft&Oi@m£® 1 iC^-f 0 ny 

7^h7r^^A) ^£^ftT&5AJ12036ft (FER 
M-P7559) l:^fAK7°7^; Kp399AK9B£^A Lit 
ftA J 1 2691 ft % (FERM-P 1 29 1 8) ;W 4 £ tiling 

[0 0 3 3J (X1KM2 a!)*/^f!l!>A* W 

$ ^ ^<osf£3! a KAOTena a Kae^oaaiE^j© 

»^i!AKaeT-*r^tf^7^5 Kp399AKY&rjS 

se*aiAKae^«:«tf^^$ k P 399ak9^hml, 

fCo *tt*fiJM©*Stt^^^-e><0*ife (F.Sanger et 
al :Proc. Natl. Acad. Sci. 74, 5463(1977) ftifflS&S) |C 
<tofc 0 P 399AKYlC=i— K£*vttt$IF±aAKS&? 
^tt*E3»JS:ffi^J*<Z)K^J#*UC, p399AK9»^3-K 

^nTi^iRssjAKae^oAaKjii^jE^a^Ew 

10 5 iSBOG^AlC^bL-CV^tV^ HS^f 
»^«r*"f«o AKit^m, H-ODNAlCo, 

X*3— K**uTV*6w fcjWJnbnTV^iS (Kalinowsk 
i, Jet al;Molecular Microbiology (1991)5 (5), 1197-120 
4#fl^) , ISTO^^Lt^ftl-^DNA 

7 KSnTV^S fc%^.F>ttS. 

[0 0 3 4] DNA**EWJ:9*3e**t'6«p^a!AK 
I6fl©at^ y btDT$;mSLW*mmta>BM 

&&m*&¥m<Dmm^y i. a 3 tc^r 0 

[0 0 3 5] TOCDNAlSE^ijJ; Oit^Wf 1 
8tC, MiE3»J*wBaj!l##- 1 o^-r B 
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tomxtm*&M&<DJsm&% 12.14 io^i- c 

[00 3 6]^ #f/^yhH> mttf3= KXfcG 

*5V^Tv a^;/s*.siy Hd3l>T2 7 9#@OT7^^ 
3P^V*^VKi, fiV7*-~y Mc*5*vT3 O#00>T 

[0037] (His^3 ^y^/^fy^A-^ 
k©»aic J: 5 l- y ^ v*a^— =* y 

y^y ?A . V)V*r%ijJ* (zfislfstfTyVJ*' 52 h 
£?&M«rC*>5AJ12a36#c (FERM-P755 
9) KliF^&AK^^^ Kp399AKYBR^36ftS[AK7 p 
7*5 Fp399AK9B«r#* *A Lfc*fe«rft* Ufc 0 a y * 

fc 0 e±oaj^f j^- (/uf 



• 7^ h77-^^A) AJ12036tfc,> S? 
tiAK^^^ K«r«»t-6AJ12690m5J:^ XA 
A K^y * * KWMW" SAJ12691 (FEEM-P12918) &<D 

iCffcofc (Miyajima, R et al;The Journal of Biochemi 
stry (1968)63 (2), 139-148#JB) 0 ^lf-^-tt$tCAK 

ov^to^., l — y ^ywi-^^^i^isi 
^^y^^-^u^^^A (^i/^t!)!)A'7^ 

«»ftlmMi:*6J:5lfiaiDLfc. 
[0 0 3 8] 
[XI] 





AKitffig (nU/flig protein) 
*R*Jn + lmM L-Lys.+loM L-thr 


A J 1 203 6 
AJ12S90 
AJ12691 


19.0 2.$ 
235. 3 34.5 
210.5 145.3 



[0 0 3 9] &&RAJ12036, »4aAK^7^§ K* 
#J*AJ12690, ^IiAK/7^^ F4H$KAJ12691(FER 

M-P12918) <o y v^mmzmmwrn tfc G #xmnitt 

y *;yHHH(^3- *100g, (NH 4 ) 2 S0 4 55g,KH2P0 4 l 
g»J^ 4 «7H 2 0lR*S«fiiKlP*»«Wl r^Sj 50ml, Fe 
S0 4 «7H 2 010mg,fcfoS0 4 '4H 2 0 10mg, si =* ^ Vg&T S F5n* 
Rl/CaC0 3 50giSr*foKlllC'&tfo pH8.0 )fc1&®U 31.5 

#3I&*© y 5? v£jS*WtX2fc;5%*« 9 ~C&6 0 



7X? F«#«r:/9*§ KO*#«tt^-*--C*)« 

»«1 0 0%£««>Tifi5V*:/?** F0>Sc£tt£?5*Lfc 
(3c2) 0 ^2tt, ^y^f!) ?A • f/ufi$*A 

4*AJ12036ttU &tf*ftiCi?£®AK:7>7*^ KfcflM* 
3it:fcAJ126908c x MAK^7^^ K«rft»**fcA 
J12691*© L - y i^OBW&Xfe *WM*T*© 
:/7*S K*»#«raStfc**-C*>-5 0 

[0 04 0] 

[£2] 
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mm 


Lys^aS (g/i) 




m (%) 


AJ12036 


0 






AJ 12690 


2 


100 




A J 1 28 9 I 


25 


98 





- It r* — 9 ML 
[004 1 1 (nt&W4 =*V*'<?T})VJ»-?/l'* 

mmte&zmms §w-sic$>*:^ mut^x^* 
nr- 3^ak^» Gifioem &m\,^tz (bo 

y, E and Patte, J.C., J. Bacteriol. U2, 84-92 (197 
2), Theze, J. et al . , J. Bacteriol. 1 17, 133-143 (1 

974)) 0 y^/^7y VJ*mmmia*AKx&w&m 

(DAKM^l-n PHSG399 ±<D lac :/d *-*-T^i£l;: 
[ 0 0 4 2 ] *i* Gif 106M1 1 XftM L/c p39 
9AKY. p399AK9 T^S^L, J^TtOT^^igjfc M9 

^^ry^^iifoAK^x^xy tr-^jjg^ 

(g/D 



A 20XM9 
Na2HP0 4 12H 2 0 
KH 2 P0 4 
NaCl 
NH 4 C1 

B 1M MgS0 4 
C 50% Glucose 
D lg/L Thiamine 

ioo4 3] M^xz<omft£vmmf&temmzm® 



303 
60 
10 
20 



B : C : D : * = 5:0. 1:1 :0. 1:95 



10 0 4 4] AK<0»*»tt*S|^-r5fc 

^SrW^fc (02). *tf>*£3L EJISAKfi. 

^ ^U^ViriSPfi^tt, 100% »»*tL, 

( KiM 0.4mM — 5.0mM ) 0 
[0 0 4 5] (Hlfe0ij5 aij^ryr)^'^ 

[0 0 4 6] lfl*«P»aAK»fi^«)^§j!*jfei: LT 

279 Ala-Thr) ZtiXDT S y Sftfcg*f 3 r t (C Lfc. 

f2PCR£r#l^£;£fe<Higuchi,R. .61, in PCR technolo 
gy (Erl ich, H. A. Eds. , Stockton press (1989))K 77 — 
^£JBV>£#&(Kramer,W. and Frits, H. J. Me th. in En 
zymol. , 154, 350(1987) ;Kunkel, T. A. etal.,Meth. in E 
nzymoL, 154, 367<1987))& ¥&h5> 0 

[oo4 7] &mc±<oTmATZ7$ s&nnmti, 

«fc U &m U CO 8 fit (Arg, Asp, Cys, Ph 

e,Pro,Ser,Tyr,Val)^®A//t*o &*0£&£cDT ^ 

[0 04 8] 
1^3] 
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-f^, -x ~ KA( Cor £!!?~ilIJUfe) 

✓ «/ ✓\«*» i tn ori 


Sfifel! 




P399AKY (p399AKYB) I 


Thr 


279 Ala 


GCT 


-> 


Thr 


A*CT 


D399AK9 (p399AK9B) 


Atg 


""Ala 


GCT 


—> 


Arg 


C*G*T 


P399AKAR (p399AKARB) 


Asp 


279 Ala 


GCT 


-» 


Asp 


GA*T 


P399AKAD 


Cys 


279 Ala 


GCT 


— > 


Cys 


T*G*T 


P399AKAC (p399AKACB) 


Ptl8 


279 Ala 


GCT 


-> 


Phe 


T*T*T 


P399AKAF (p399AKAFB) 


Pro 


279 Ala 


GCT 


-> 


Pro 


C*CT 


P399AKAP (p399AKAPB) 


Ser 


i 279 Ala 


GCT 


-> 


Ser 


T*CT 


P399AKAS (p399AKASB) 


Tyi 


279 Ala 


GCT 


— » 


Tyr 


T*A*T 


P399AKAY (p399AKAYB) 


Val 


279 Ala 


GCT 


-* 


Val 


GT*T 


P399AKAV (p399AKAVB) 



[0049] mn<omx^mt ux^> 8MW*»as*i 

K^lC^Lyb23roerCO^DNA8fil^^U(Arg « 
Af-p^DN Af±5' -GCCAGGCGAG CGT GCCAAGCTTT-3' : 

17, Asp ^ Affl^i&D N A 1*5' -GCCAGGCGAG 
GAT GCCAAGGmr-r : E^J#^- 1 8. Cys gA#£j£ 
D N A US* -GCCAGGCGAG TGT GCCAAGGTTT-3* : gr^'JH^ 
19. Phe m Affl^ DN A ,35' -GCCAGGCGAG TTT GCC 
AAGGTTT-3' : 2 0. Pro iAffioJ^DN A 12 

5* -GCCAGGCGAG CCT GCCAAGGTTT-3' : 2 1, Se 

r »AJB&J&DNAf±5' -GCCAGGCGAG TCT GCCAAGGTTT- 
3* : 2 2. Tyr «XfflMD NAftS' -GCCAGG 

CGAG TAT GCCAAGGTTT-3' : S^J#-^ 2 3, Val zgAffl 
MDN A 1*5' -GCCAGGCGAG GTT GCCAAGGTTT-3* : E^IJ 

#^2 4-c*>-5) , eoffixeffijij^^Nrr i $wm<D 2 

3mer -WNA^Uc. t £tf Arg^&£>3A 
f^i^ 5' -GCCAGGCGAG CGT GCCAAGGTTT-3 *# 5 £31 



6<D£»f t6-*iDNA^/7^7-t U P 399 
AKYfcflfflfc LTPCR &£fTofc. #WAftXA<D«A 
£l£<7t£\ ffai*ixytDNAA»e>«»jS«r$tpJ»280 
ttXMtrMIIHHN (Nael-Avall) ^ffl^OWU P 3 
99AKY ^^M^IftL7c 0 B«tfc*«^o^Ttt 

[0 0 5 0] mm\G £&«AK«5* 8 
AWr) *lfc«4i:l^««)^(cJ:!?. Gif 106111 

^ 5 a ks^^^7 7 H8 

^7t 0 $c4\ZV^> 5nM, ^U^V 5mM, U ^> 5mM 

[005 1] 
[&4] 





itH§14(mU/mg protein) 


5mM Lys(%) 


5mM Thr(%) 


5mM Lys+Thr<%) 


ffii 


15.3 


423 


62.3 


92 ( 


Thr 


12.9 


47.0 


103.5 


50.4 


Pro 


2.8 


I 76.9 


126.9 


i 103.8 ! 


Cys 


f 15.4 


583 


108.1 


17.0 


Ser 


8.2 


52.6 


131.6 


18.4 




21.8 


" 51.1 | 


98.3 


52.3 j 


Arg 


7.6 


40.6 


107.2 


473 { 


Tyr 


14.4 


14.4 


103.6 


19.4 


Phe 


18.7 


12.1 


103.0 


182 













lo 0 



Val ftSWASM*. Arg »£a|AXA4****>*. Cys 
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S it 6 UjS!<z) ^ 7 7 <t * § fttt«t?* 5 tf> \z n 

Phe «*WAaEJH*, Tyr «S*A«JM*<0 !> S^lji 
»«)H*W4ffiJ:9 1>aifl:SJifc. Pro tl&tWIaSJC 

(^^SoiKr 1/5 ) . D ifXDWbmmtitit 

oTV* (120% £t±) 0 tOfeftftSHSfeffiftSft 

[0 0 5 3] SC*«A^j:oX"r#fc»*ofl|J6o3?S 

li«AKWm^ 80% ICfcS 55t: 1.5 Wrffifc 
8»£Lfc. Cys &g*A££t*, Thr KHIACMfk^ 
Phe aS*AKM& Tyr 2S&&A&H1*, Val 
ASE««ctt^SiJ:9t>Sfetti5i( 5 <, ifvck*t>£S 



*«^ttvti aa6»Aac*«-e*>ofc (me) . 

[0 0 541 (I£i£0ij7 ^^A^fD^A.^ 

^©a*> xikfli3&iHM(C3s;^^^y ?a • ^ 

*^7JA (^Hf/^xJJ [>A-7^h77^y^ 
A) AJ12036& (FERM-P7559) [C&3l£^ 

t8i^7^^ K**ALfc**rfl«U Zti?ti<D 
#fco^TAKi£tt£ffl£Lfc. $5l:gtJ:9(ai 

W*lCj:«16SE|flSV^i"ixJC*5^Tt> Thr 

[00 55] 
1^5) 

*$»930210BOAK 





ifciStt(mU/mg protein) 


5mM Lys(%) 


5mM Thr(%) 


2mM Lys+Thr(%) 


AJ12036 


5.6 


52.0 


87.6 


7.0 




316.4 


52.7 


86.8 


6.2 


Thr 


374.4 


58.7 


109.1 


78.3 


Arg 


197.4 


41.4 


106.8 


58.6 


Cys 


267.0 


66.5 


135.7 


60.6 


Phe 


447.7 


14.6 


105.0 


32.4 


Pro 


125.0 


77.5 


1232 


852 


Ser 


406.8 


55.0 


114.4 


37.0 


Tyr 


425.6 


16.1 


104.8 


322 


Val 


448.9 


60.5 


103.5 


75.5 



fpj±trt>5rt^4b^5o cys nmmA&m 

Ser B&'&A&g&SlftcDm&Vtetf) 25g/l<£>iftv^ 

[0 0 5 7] 
[£6] 





Lys-HCI(g/l) 






0.00 


100 


Thr 


24.25 


100 


Arg 


24.56 


100 


Cys 


13.41 


100 | 


Phe 


25.14 


100 


Pro 


25.11 


100 


Ser 


5.72 


100 


Tyr 


25.12 


100 


Val 


25.02 


100 



ux 279 &miti*mm%5 <dt % j^m%\z tr 
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■earttcfc^ mw&±\zim 

3*ifcAK*»»Lfc. Pro 

*»Lfc. fattftS: VaK Tyi\ Phe lc£fc£l£5^ 

[00 5 9] 

ttsmi 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA ■ 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC 
GGCGGTTCCT CGCTTGAGAG TGCGGAACGC 
ACCAAGAAGG CTGGAAATGA TGTCGTGGTT 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT 
CTCCTGACTG CTGGTGAGCG TATTTCTAAC 
GGCGCAGAAG CTCAATCTTT CACTGGCTCT 
GGAAACGCAC GCATTGTTGA CGTCACACCG 
AAGATCTGCA TTGTTGCTGG TTTTCAGGGT 
TTGGGTCGTG GTGGTTCTGA CACCACTGCA 
GTGTGTGAGA TTTACTCGGA CGTTGACGGT 
AATGCACAGA AGCTGGAAAA GCTCAGCTTC 
TCCAAGATTT TGGTGCTGCG CAGTGTTGAA 
GTACGCTCGT CTTATAGTAA TGATCCCGGC 
CCTGTGGAAG AAGCAGTCCT TACCGGTGTC 
GTTCTGGGTA TTTCCGATAA GCCAGGCGAG 
GCAGAAATCA ACATTGACAT GGTTCTGCAG 
GACATCACGT TCACCTGCCC TCGCGCTGAC 
CTTCAGGTTC AGGGCAACTG GACCAATGTG 
CTCGTGGGTG CTGGCATGAA GTCTCACCCA 
CGCGATGTCA ACGTGAACAT CGAATTGATT 
ATCCGTGAAG ATGATCTGGA TGCTGCTGCA < 
GGCGAAGACG AAGCCGTCGT TTATGCAGGC 
TTACAATGAC CACCATCGCA GTTGTTGGTG 
CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG 
CCGCAGGCCG TAAGATTGAA TTC 

&9m% : 2 

£ : 1643 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC 



mm^- : 1 

&¥\<0&£ : 1643 

mwm : mm 

&?WW& : genomic DNA 

&m 

: 3^A*^fH^'?'^;iA<Corynebacterium glutami 

cum) 

: ATCC 13869 



TCGAATATCA 


ATATACGGTC 


60 


TAAAGCCCCA 


GGAACCCTGT 


120 


ATAAAGGTAG 


AGTTGAGCGG 


180 


CCCTGGTCGT 


ACAGAAATAT 


240 


TCGCTGAACG 


GATCGTTGCC 


300 


CAATGGGAGA 


CACCACGGAT 


360 


CAGCTCGTGA 


AATGGATATG 


420 


CCATGGCTAT 


TGAGTCCCTT 


480 


TGCTCACCAC 


CGAGCGCCAC 


540 


GTGAAGCACT 


CGATGAGGGC 


600 


AAACCCGCGA 


TGTCACCACG 


660 


CAGCTGCTTT 


GAACGCTGAT 


720 


CTGACCCGCG 


CATCGTTCCT 


780 


TGGAACTTGC 


TGCTGTTGGC 


840 


CATTCAATGT 


GCCACTTCGC 


900 


CCGGCTCTAT 


GGAGGATATT 


960 


AGTCCGAAGC 


CAAAGTAACC 


1020 


TTTTCCGTGC 


GTTGGCTGAT 


1080 


CTGTGGAAGA 


CGGCACCACC 


1140 


CGATGGAGAT 


CTTGAAGAAG 


1200 


ACCAGGTCGG 


CAAAGTCTCC 


1260 


CAGAGTTCAT 


GGAAGCTCTG 


1320 


AGATCCGCAT 


TTCCGTGCTG 


1380 


ATGAGCAGTT 


CCAGCTGGGC 


1440 


AAAGTTTTAA 


AGGAGTAGTT 


1500 


GGTCGGCCAG 


GTTATGCGCA 


1560 


TTTCTTTGCT 


TCCCCGOGTT 


1620 
1643 



&&i]<Of§M : genomic DNA 

mm 

£M£ : aU^n* ^;n<Corynebacterium glutami 

cum) 

tfcfe : AJ3463 

AAATATTAAA TCGAATATCA ATATACGGTC 60 

ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

ACAAAGGTGG CCCTGGTCGT ACAGAAATAT 240 
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GGCGGTTCCT 


CGCTTGAGAG 


TGCGGAACGC 


ATTAGAAACG 


TCGCTGAACG 


GATCGTTGCC 


300 


ACCAAGAAGG 


CTGGAAATGA 


TGTCGTGGTT 


GTCTGCTCCG 


CAATGGGAGA 


CACCACGGAT 


360 


GAACTTCTAG 


AACTTGCAGC 


GGCAGTGAAT 


CCCGTTCCGC 


CAGCTCGTGA 


AATGGATATG 


420 


CTCCTGACTG 


CTGGTGAGCG 


TATTTCTAAC 


GCTCTCGTCG 


CCATGGCTAT 


TGAGTCCCTT 


480 


GGCGCAGAAG 


CTCAATCTTT 


CACTGGCTCT 


CAGGCTGGTG 


TGCTCACCAC 


CGAGCGCCAC 


540 


GGAAACGCAC 


GCATTGTTGA 


CGTCACACCG 


GGTCGTGTGC 


GTGAAGCACT 


CGATGAGGGC 


600 


AAGATCTGCA 


TTGTTGCTGG 


TTTTCAGGGT 


GTTAATAAAG 


AAACCCGCGA 


TGTCACCACG 


660 


TTGGGTCGTG 


GTGGTTCTGA 


CACCACTGCA 


GTTGCGTTGG 


CAGCTGCTTT 


GAACGCTGAT 


720 


GTGTGTGAGA 


TTTACTCGGA 


CGTTGACGGT 


GTGTATACCG 


CTGACCCGCG 


CATCGTTCCT 


780 


AATGCACAGA 


AGCTGGAAAA 


GCTCAGCTTC 


GAAGAAATGC 


TGGAACTTGC 


TGCTGTTGGC 


840 


TCCAAGATTT 


TGGTGCTGCG 


CAGTGTTGAA 


TACGCTCGTG 


CATTCAATGT 


GCCACTTCGC 


900 


GTACGCTCGT 


CTTATAGTAA 


TGATCCCGGC 


ACTTTGATTG 


CCGGCTCTAT 


GGAGGATATT 


960 


CCTGTGGAAG 


AAGCAGTCCT 


TACCGGTGTC 


GCAACCGACA 


AGTCCGAAGC 


CAAAGTAACC 


1020 


GTTCTGGGTA 


TTTCCGATAA 


GCCAGGCGAG 


ACTGCCAAGG 


TTTTCCGTGC 


GTTGGCTGAT 


1080 


GCAGAAATCA 


ACATTGACAT 


GGTTCTGCAG 


AACGTCTCCT 


CTGTGGAAGA 


CGGCACCACC 


1140 


GACATCACGT 


TCACCTGCCC 


TCGCGCTGAC 


GGACGCCGTG 


CGATGGAGAT 


CTTGAAGAAG 


1200 


CTTCAGGTTC 


AGGGCAACTG 


GACCAATGTG 


CTTTACGACG 


ACCAGGTCGG 


CAAAGTCTCC 


1260 


CTCGTGGGTG 


CTGGCATGAA 


GTCTCACCCA 


GGTGTTACCG 


CAGAGTTCAT 


GGAAGCTCTG 


1320 


CGCGATGTCA 


ACGTGAACAT 


CGAATTGATT 


TCCACCTCTG 


AGATCCGCAT 


TTCCGTGCTG 


1380 


ATCCGTGAAG 


ATGATCTGGA 


TGCTGCTGCA 


CGTGCATTGC 


ATGAGCAGTT 


CCAGCTGGGC 


1440 


GGCGAAGACG 


AAGCCGTCGT 


TTATGCAGGC 


ACCGGACGCT 


AAAGTTTTAA 


AGGAGTAGTT 


1500 


TTACAATGAC 


CACCATCGCA 


GTTGTTGGTG 


CAACCGGCCA 


GGTCGGCCAG 


GTTATGCGCA 


1560 


CCCTTTTGGA 


AGAGCGCAAT 


TTCCCAGCTG 


ACACTGTTCG 


TTTCTTTGCT 


TCCCCGCGTT 


1620 


CCGCAGGCCG 


TAAGATTGAA 


TTC 








1643 



BB^lJ## : 3 

Ba?lJ(Dg$ : 421 ±$0% : ajfc* fflfr. y ^>n(Corynebacterium glutami 

WWmiTZSWt cum) 
h #n : flg&tt : ATCC13869 



















Met 


Ala 


Leu Val 


Vai 


Gin 


Lys Tyr Gly Gly 


Ser Ser Leu Glu Ser Ala 


16 


Glu 


Arg 


lie Arg 


Asn 


Val 


Ala Glu Arg He 


Val Ala Thr Lys Lys Ala 


32 


Gly 


Asn 


Asp Val 


Val 


Val 


Val Cys Ser Ala 


Met Gly Asp Thr Thr Asp 


48 


Glu 


Leu 


Leu Glu 


Leu 


Ala 


Ala Ala Val Asn 


Pro Val Pro Pro Ala Arg 


64 


Glu 


Met 


Asp Met 


Leu 


Leu 


Thr Ala Gly Glu 


Arg He Ser Asn Ala Leu 


80 


Val 


Ala 


Met Ala 


He 


Glu 


Ser Leu Gly Ala 


Glu Ala Gin Ser Phe Thr 


96 


Gly 


Ser 


Gin Ala 


Gly 


Val 


Leu Thr Thr Glu 


Arg His Gly Asn Ala Arg 


112 


He 


Val 


Asp Val 


Thr 


Pro 


Gly Arg Val Arg 


Glu Ala Leu Asp Glu Gly 


128 


Lys 


He 


Cys lie 


Val 


Ala 


Gly Phe Gin Gly 


Val Asn Lys Glu Thr Arg 


144 


Asp 


Val 


Thr Thr 


Leu 


Gly 


Arg Gly Gly Ser 


Asp Thr Thr Ala Val Ala 


160 


Leu 


Ala 


Ala Ala 


Leu 


Asn 


Ala Asp Val Cys 


Glu lie Tyr Ser Asp Val 


176 


Asp 


Gly 


Val Tyr 


Thr 


Ala 


Asp Pro Arg He 


Val Pro Asn Ala Gin Lys 


192 


Leu 


Glu 


Lys Leu 


Ser 


Phe 


Glu Glu Met Leu 


Glu Leu Ala Ala Val Gly 


208 


Ser 


Lys 


lie Leu 


Val 


Leu 


Arg Ser Val Glu 


Tyr Ala Arg Ala Phe Asn 


224 


Val 


Pro 


Leu Arg 


Val 


Arg 


Ser Ser Tyr Ser 


Asn Asp Pro Gly Thr Leu 


240 


He 


Ala 


Gly Ser 


Met 


Glu 


Asp He Pro Val 


Glu Glu Ala Val Leu Thr 


256 


Gly 


Val 


Ala Thr 


Asp 


Lys 


Ser Glu Ala Lys 


Val Thr Val Leu Gly lie 


272 


Ser 


Asp 


Lys Pro 


Gly 


Glu 


Ala Ala Lys Val 


Phe Arg Ala Leu Ala Asp 


288 


Ala 


Glu 


lie Asn 


He 


Asp 


Met Val Leu Gin 


Asn Val Ser Ser Val Glu 


304 


Asp 


Gly 


Thr Thr 


Asp 


lie 


Thr Phe Thr Cys 


Pro Arg Ala Asp Gly Arg 


320 
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Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

Arg Asp Val Asn Val Asn lie Glu Leu He Ser Thr Ser Glu lie Arg 

lie Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
Ala Gly Thr Gly Arg 



mm^r : 4 

ffi?ijtf>£$ : 421 

mn<omm : 



336 
352 
368 
384 
400 
416 
421 



QcMth : ffWW WjdA(Corynebacteriun) glutami 
cum) 

tfcfe : AJ3463 



K 

Met Ala 
Glu Arg 
Gly Asn 
Glu Leu 
Glu Met 
Val Ala 
Gly Ser 
lie Val 
Lys He 
Asp Val 
Leu Ala 
Asp Gly 
Leu Glu 
Ser Lys 
Val Pro 
He Ala 
Gly Val 
Ser Asp 
Ala Glu 
Asp Gly 
Arg Ala 
Asn Val 
Gly Met 
Arg Asp 
He Ser 
Leu His 
Ala Gly 



Leu Val 
He Arg 
Asp Val 
Leu Glu 
Asp Met 
Met Ala 
Gin Ala 
Asp Val 
Cys He 
Thr Thr 
Ala Ala 
Val Tyr 
Lys Leu 
lie Leu 
Leu Arg 
Gly Ser 
Ala Thr 
Lys Pro 
He Asn 
Thr Thr 
Met Glu 
Leu Tyr 
Lys Ser 
Val Asn 
Val Leu 
Glu Gin 
Thr Gly 



Val Gin 
Asn Val 
Val Val 
Leu Ala 
Leu Leu 
lie Glu 
Gly Val 
Thr Pro 
Val Ala 
Leu Gly 
Leu Asn 
Thr Ala 
Ser Phe 
Val Leu 
Val Arg 
Met Glu 
Asp Lys 
Gly Glu 
He Asp 
Asp He 
lie Leu 
Asp Asp 
His Pro 
Val Asn 
He Arg 
Phe Gin 
Arg 



Lys Tyr 
Ala Glu 
Val Cys 
Ala Ala 
Thr Ala 
Ser Leu 
Leu Thr 
Gly Arg 
Gly Phe 
Arg Gly 
Ala Asp 
Asp Pro 
Glu Glu 
Arg SeT 
Ser Ser 
Asp He 
Ser Glu 
Thr Ala 
Met Val 
Thr Phe 
Lys Lys 
Gin Val 
Gly Val 
lie Glu 
Glu Asp 
Leu Gly 



Gly Gly Ser 
Arg lie Val 
Ser Ala Met 
Val Asn Pro 
Gly Glu Arg 
Gly Ala Glu 
Thr Glu Arg 
Val Arg Glu 
Gin Gly Val 
Gly Ser Asp 
Val Cys Glu 
Arg He Val 
Met Leu Glu 
Val Glu TyT 
Tyr Ser Asn 
Pro Val Glu 
Ala Lys Val 
Lys Val Phe 
Leu Gin Asn 
Thr Cys Pro 
Leu Gin Val 
Gly Lys Val 
Thr Ala Glu 
Leu lie Ser 
Asp Leu Asp 
Gly Glu Asp 



Ser Leu Glu 
Ala Thr Lys 
Gly Asp Thr 
Val Pro Pro 
He Ser Asn 
Ala Gin Ser 
His Gly Asn 
Ala Leu Asp 
Asn Lys Glu 
Thr Thr Ala 
He Tyr Ser 
Pro Asn Ala 
Leu Ala Ala 
Ala Arg Ala 
Asp Pro Gly 
Glu Ala Val 
Thr Val Leu 
Arg Ala Leu 
Val Ser Ser 
Arg Ala Asp 
Gin Gly Asn 
Ser Leu Val 
Phe Met Glu 
Thr Ser Glu 
Ala Ala Ala 
Glu Ala Val 



Ser Ala 
Lys Ala 
Thr Asp 
Ala Arg 
Ala Leu 
Phe Thr 
Ala Arg 
Glu Gly 
Thr Arg 
Val Ala 
Asp Val 
Gin Lys 
Val Gly 
Phe Asn 
Thr Leu 
Leu Thr 
Gly He 
Ala Asp 
Val Glu 
Gly Arg 
Trp Thr 
Gly Ala 
Ala Leu 
lie Arg 
Arg Ala 
Val Tyr 



16 
32 
48 
64 
80 
96 
112 
128 
144 
160 
176 
192 
208 
224 
240 
256 
272 
288 
304 
320 
336 
352 
368 
384 
400 
416 
421 



g£*J#^ : 5 
mn<D&£ : 172 
EROS : T S J 



IBM, 

: 39*a *fW-*'/^;*MCorynebacteriuiD glutami 

cum) 

: ATCC13869 



K 

en 



Me t 


G 1 u 


G I u 


A I a 


Va 


1 


Le 


u 


Thr 


G 1 


y 


Va 


1 Ala 


Thr 


Asp 


Lys 


S e 


r 


G 1 


u 


A 1 a 




1 6 




Lys 


Va 1 


Th r 


Va I 


L e 


u 


G 1 


y 


I 1 e 


S e 


r 


A s 


P Lys 


Pro 


G 1 y 


G 1 u 


A 1 


a 


A 1 


a 


Lys 




3 2 
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V a 


i 


P 
r 


n 


e 


A - 

A r 


g 


A J a 


L e 


u 


A 1 


a 


A s 


P 


A 1 


a C 1 


u 


1 l 
1 i 


e 


A 


s 


n 


i J 


e 


Asp 


M e 


t 


V a 


1 


L e 


u 




4 8 




n i 
\j i 


n 


A 


s 


n 


v a 


1 


o _ _ 

o e r 


S e 


r 


V a 


1 


G 1 


u 


A s 


p G 1 


y 


1 11 


r 


T* 

1 


n 


r 


A „ 

A s 


P 


I 1 e 


T h 


r 


P h 


e 


T h 


r 




6 4 




y 


s 


p 


r 


o 


A r 


g 


A 1 A 

A 1 a 


A s 


P 


G 1 


y 


A r 


g 


A r 


g A 1 


a 


ivi e 


t 


c* 
\j 


1 


u 


1 1 


e 


Leu 


L y 


s 


L y 


s 


L e 


u 




8 0 




\j l 


n 


V 


a 


1 


r" i 
U I 


n 


G 1 y 


A s 


n 


T r 


p 


T h 


r 


A s 


n V a 


i 
i 


i- e 


u 


T 


y 


r 


A S 


P 


Asp 


G 1 


n 


V a 


l 


G 1 


y 




9 6 




T 17 


s 


V 


a 


i 


o e 


r 


Leu 


V a 


1 


G 1 


y 


A 1 


a 


G 1 


y Me 


t 


T \i 

l y 


s 


Q 

o 


e 


r 


n : 
ti 1 


s 


Pro 


G 1 


y 


V a 


l 


T h 


r 


1 


1 2 




A 1 

A 1 


a 


Lx 


1 


u 


P h 


e 


Met 


G 1 


u 


A 1 


a 


L e 


u 


A r 


g As 


P 


V a 


1 


A 


s 


n 


V a 


1 


A s n 


I 1 


e 


G 1 


u 


L e 


u 


1 


2 8 




I 1 


e 


S 


e 


r 


Th 


r 


S e r 


G 1 


u 


I 1 


e 


A r 


g 


I 1 


e S e 


r 


Va 


1 


L 


e 


u 


I 1 


e 


A r g 


G 1 


u 


As 


P 


A s 


P 


1 


4 4 




L e 


u 


A 


s 


P 


A 1 


a 


A 1 a 


A 1 


a 


Ar 


g 


A 1 


a 


L e 


u H i 


s 


G 1 


u 


G 


1 


n 


Ph 


e 


G 1 n 


L e 


u 


G 1 


y 


G 1 


y 


1 


6 0 




G I 


u 


A 


s 


P 


G 1 


u 


A 1 a 


Va 


1 


Va 


1 


Ty 


r 


A I 


a G 1 


y 


Th 


r 


G 


1 


y 


A r 


g 
















1 


7 2 



&W<D&£ : 172 



mm 

: 39^' JrMW' A<J;;WCorynebacterium glutami 

cum) 

: AJ3463 



Met Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys Ser Glu Ala 16 

Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly Glu Thr Ala Lys 32 

Val Phe Arg Ala Leu Ala Asp Ala Glu lie Asn He Asp Met Val Leu 48 

Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp He Thr Phe Thr 64 

Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu lie Leu Lys Lys Leu 80 

Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp Gin Val Gly 96 

Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro Gly Val Thr 112 

Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn He Glu Leu 128 

He Ser Thr Ser Glu lie Arg He Ser Val Leu lie Arg Glu Asp Asp 144 

Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin Leu Gly Gly 160 

Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 172 



: 7 
: 1643 

Sa#Jtf>M£ : genomic DNA 

mm 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAG GTG GCC CTG GTC GTA CAG 

Met Ala Leu Val Val Gin 
1 5 
AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG GAA CGC ATT AGA AAC GTC 



±%0% : atf*' #f|*A 
cum) 

8c£ : ATCC 1 3 8 6 9 
BB£y£>##[ :mat peptide 
ft&tiLW : 217. . 1482 



60 
120 
180 
234 



A4$M(Corynebacterium glutami 



282 



-14- 



Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala Glu Arg lie Arg Asn Val 

10 15 20 

GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT GGA AAT GAT GTC GTG GTT 330 
Ala Glu Arg lie Val Ala Thr Lys Lys Ala Gly Asn Asp Val Val Val 

25 30 35 

GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT GAA CTT CTA GAA CTT GCA 378 
Val Cys Ser Ala Met Gly Asp Thr Thr Asp Glu Leu Leu Glu Leu Ala 

40 45 50 

GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT GAA ATG GAT ATG CTC CTG 426 
Ala Ala Val Asn Pro Val Pro Pro Ala Arg Glu Met Asp Met Leu Leu 
55 60 65 70 

ACT GCT GCT GAG CGT ATT TCT AAC GCT CTC GTC GCC ATG GCT ATT GAG 474 
Thr Ala Gly Glu Arg lie Ser Asn Ala Leu Val Ala Met Ala lie Glu 

75 80 85 

TCC CTT GGC GCA GAA GCT CAA TCT TTC ACT GGC TCT CAG GCT GGT GTG 522 
Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr Gly Ser Gin Ala Gly Val 

90 95 100 

CTC ACC ACC GAG CGC CAC GGA AAC GCA CGC ATT GTT GAC GTC ACA CCG 570 
Leu Thr Thr Glu Arg His Gly Asn Ala Arg He Val Asp Val Thr Pro 

105 110 115 

GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC AAG ATC TGC ATT GTT GCT 618 
Gly Arg Val Arg Glu Ala Leu Asp Glu Gly Lys He Cys He Val Ala 

120 125 130 

GGT TTT CAG GGT GTT AAT AAA GAA ACC CGC GAT GTC ACC ACG TTG GGT 666 
Gly Phe Gin Gly Val Asn Lys Glu Thr Arg Asp Val Thr Thr Leu Gly 
135 140 145 150 

CGT GGT GGT TCT GAC ACC ACT GCA GTT GCG TTG GCA GCT GCT TTG AAC 714 
Arg Gly Gly Ser Asp Thr Thr Ala Val Ala Leu Ala Ala Ala Leu Asn 

155 160 165 

GCT GAT GTG TGT GAG ATT TAC TCG GAC GTT GAC GGT GTG TAT ACC GCT 762 
Ala Asp Val Cys Glu He Tyr Ser Asp Val Asp Gly Val Tyr Thr Ala 

170 175 180 

GAC CCG CGC ATC GTT OCT AAT GCA CAG AAG CTG GAA AAG CTC ACC TTC 810 
Asp Pro Arg lie Val Pro Asn Ala Gin Lys Leu Glu Lys Leu Ser Phe 

185 190 195 

GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC TCC AAG ATT TTG GTG CTG 858 
Glu Glu Met Leu Glu Leu Ala Ala Val Gly Ser Lys He Leu Val Leu 

200 205 210 

CGC ACT GTT GAA TAC GCT CGT GCA TTC AAT GTG CCA CTT CGC GTA CGC 906 
Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn Val Pro Leu Arg Val Arg 
215 220 225 230 

TCG TCT TAT ACT AAT GAT CCC GGC ACT TTG ATT GCC GGC TCT ATG GAG 954 
Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu He Ala Gly Ser Met Glu 

235 240 245 

GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC GGT GTC GCA ACC GAC AAG 1002 
Asp lie Pro Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys 

250 255 260 

TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG 1050 
Ser Glu Ala Lys Val Thr Val Leu Gly lie Ser Asp Lys Pro Gly Glu 
265 270 275 



-15- 



WWmZ : 1643 

: genomic DNA 



GCT GCC AAG GTT TTC CGT GCG TTG GCT GAT GCA GAA ATC AAC ATT GAC 1098 
Ala Ala Lys Val Phe Arg Ala Leu Ala Asp Ala Glu lie Asn He Asp 

280 285 290 

ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC 1146 
Met Val Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp lie 
295 300 305 310 

ACG TTC ACC TGC CCT CGC GCT GAC GGA CGC CGT GCG ATG GAG ATC TTG 1194 
Thr Phe Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu lie Leu 

315 320 325 

AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC 1242 
Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp 

330 335 340 

CAG GTC GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA 1290 
Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro 

345 350 355 

GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC 1338 
Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn 

360 365 370 

ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT 1386 
lie Glu Leu He Ser Thr Ser Glu He Arg He Ser Val Leu lie Arg 
375 380 385 390 

GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG 1434 
Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin 

395 400 405 

CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAA 1482 
Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
410 415 420 421 

AGTTTTAAAG GAGTAGTTTT ACAATGACCA CCATCGCAGT TGTTGGTGCA ACCGGCCAGG 1542 
TCGGCCAGGT TATGCGCACC CTTTTGGAAG AGCGCAATTT CCCAGCTGAC ACTGTTCGTT 1602 
TCTTTGCTTC CCCGCGTTCC GCAGGCCGTA AGATTGAATT C 1643 

%M%* : 39Ja *f5flA-r (torynebacterium glutami 
cum) 

*fc£ : AJ3463 
£ljy<0$#& : mat peptide 
: 217. . 1482 



TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAG GTG GCC CTG GTC GTA CAG 

Met Ala Leu Val Val Gin 
1 5 
AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG GAA CGC ATT AGA AAC GTC 
Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala Glu Arg He Arg Asn Val 

10 15 20 

GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT GGA AAT GAT GTC GTG GTT 
Ala Glu Arg He Val Ala Thr Lys Lys Ala Gly Asn Asp Val Val Val 
25 30 35 



60 
120 
180 
234 



282 



330 
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GTC TGC TCC CCA ATG CGA CAC ACC ACG CAT GAA CTT CTA GAA CTT CCA 378 
Val Cys Ser Ala Met Gly Asp Thr Thr Asp Glu Leu Leu Glu Leu Ala 

40 45 50 

GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT GAA ATG GAT ATG CTC CTG 426 
Ala Ala Val Asn Pro Val Pro Pro Ala Arg Glu Met Asp Met Leu Leu 
55 60 65 70 

ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC GTC GCC ATG GCT ATT GAG 474 
Thr Ala Gly Glu Arg He Ser Asn Ala Leu Val Ala Met Ala He Glu 

75 80 85 

TCC CTT GGC GCA GAA GCT CAA TCT TTC ACT GGC TCT CAG GCT GGT GTG 522 
Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr Gly Ser Gin Ala Gly Val 

90 95 100 

CTC ACC ACC GAG CCC CAC GGA AAC GCA CGC ATT GTT GAC GTC ACA CCG 570 
Leu Thr Thr Glu Arg His Gly Asn Ala Arg He Val Asp Val Thr Pro 

105 110 115 

GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC AAG ATC TGC ATT GTT GCT 618 
Gly Arg Val Arg Glu Ala Leu Asp Glu Gly Lys lie Cys He Val Ala 

120 125 130 

GGT TTT CAG GGT GTT AAT AAA GAA ACC CGC GAT GTC ACC ACG TTG GGT 666 
Gly Phe Gin Gly Val Asn Lys Glu Thr Arg Asp Val Thr Thr Leu Gly 
135 140 145 150 

CGT GGT GGT TCT GAC ACC ACT GCA GTT GCG TTG GCA GCT GCT TTG AAC 714 
Arg Gly Gly Ser Asp Thr Thr Ala Val Ala Leu Ala Ala Ala Leu Asn 

155 160 165 

GCT GAT GTG TGT GAG ATT TAC TCG GAC GTT GAC GGT GTG TAT ACC GCT 762 
Ala Asp Val Cys Glu He Tyr Ser Asp Val Asp Gly Val Tyr Thr Ala 

170 175 180 

GAC CCG CGC ATC GTT CCT AAT GCA CAG AAG CTG GAA AAG CTC AGC TTC 810 
Asp Pro Arg He Val Pro Asn Ala Gin Lys Leu Glu Lys Leu Ser Phe 

185 190 195 

GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC TCC AAG ATT TTG GTG CTG 858 
Glu Glu Met Leu Glu Leu Ala Ala Val Gly Ser Lys He Leu Val Leu 

200 205 210 

CGC ACT GTT GAA TAC GCT CGT GCA TTC AAT GTG CCA CTT CGC GTA CGC 906 
Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn Val Pro Leu Arg Val Arg 
215 220 225 230 

TCG TCT TAT AGT AAT GAT CCC GGC ACT TTG ATT GCC GGC TCT ATG GAG 954 
Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu lie Ala Gly Ser Met Glu 

235 240 245 

GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC GGT GTC GCA ACC GAC AAG 1002 
Asp He Pro Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys 

250 255 260 

TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG 1050 
Ser Glu Ala Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly Glu 

265 270 275 

ACT GCC AAG GTT TTC CGT GCG TTG GCT GAT GCA GAA ATC AAC ATT GAC 1098 
Thr Ala Lys Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn lie Asp 

280 285 290 

ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC 1 146 
Met Val Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp He 
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&m<D&£ : 1643 



295 300 305 310 

ACC. TTC ACC TGC CCT CGC GCT CAC CGA CGC CGT GCG ATG GAG ATC TTG 
Thr Phe Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu lie Leu 

315 320 325 

AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC 
Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp 

330 335 340 

CAG GTC GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA 
Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro 

345 350 355 

GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC 
Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn 

360 365 370 

ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT 
He Glu Leu He Ser Thr Ser Glu He Arg He Ser Val Leu lie Arg 
375 380 385 390 

GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG 
Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin 

395 400 405 

CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAA 
Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 

410 415 420 421 

AGTTTTAAAG GAGTAGTTTT ACAATGACCA CCATCGCAGT TGTTGGTGCA ACCGGCCAGG 
TCGGCCAGGT TATGCGCACC CTTTTGGAAG AGCGCAATTT CCCAGCTGAC ACTGTTCGTT 
TCTTTGCTTC CCCGCGTTCC GCAGGCCGTA AGATTGAATT C 

: 3J*a , *?J>A ?'*^;&A(Corynebacterium glutaroi 

cum) 

Me« : ATCC13869 
S#lJtf)$f& : mat peptide 
: 964. . 1482 



1194 



1242 



1290 



1338 



1386 



1434 



1482 



1542 
1602 
1643 



M&\<Dfflg : genomic DNA 



TCGCGAAGTA GCACCTGTCA CTTTTGTCTC 
TAT TAA A TCGAATATCA ATATACGGTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG 
CATCCGC TAAAGCCCCA GGAACCCTGT 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA 
ACAGTTT ATAAAGGTAG AGTTGAGCGG 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC 
AAGGTGG CCCTGGTCGT ACAGAAATAT 
GGCGGTTCCT CGCTTGAGAG TGCGGAACGC 
AGAAACG TCGCTGAACG GATCGTTGCC 
ACCAAGAAGG CTGGAAATGA TGTCGTGGTT 
TGCTCCG CAATGGGAGA CACCACGGAT 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT 
GTTCCGC CAGCTCGTGA AATGGATATG 
CTCCTGACTG CTGGTGAGCG TATTTCTAAC 
CTCGTCG CCATGGCTAT TGAGTCCCTT 
GGCGCAGAAG CTCAATCTTT CACTGGCTCT 



AAA 
6 0 
AC G 
1 2 0 
GAC 

1 8 0 
ACA 

2 4 0 
ATT 

3 0 0 
GTC 

3 6 0 
CCC 

4 2 0 
GCT 
4 8 0 
CAG 
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GCTGGTG TGCTCACCAC CGAGCGCCAC 540 

GGAAACGCAC GCATTGTTGA CGTCACACCG GGT 

CGTGTGC GTGAAGCACT CGATGAGGGC 600 

AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTT 

AATAAAG AAACCCGCGA TGTCACCACG 660 

TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTT 

GCGTTGG CAGCTGCTTT GAACGCTGAT 720 

GTGTGTG AG A TTTACTCGGA CGTTGACGGT GTG 

TATACCG CTGACCCGCG CATCGTTCCT 780 

AATGCACAGA AGCTGGAAAA GCTCAGCTTC G A A 

GAAATGC TGGAACTTGC TGCTGTTGGC 840 

TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TAC 

GCTCGTG CATTCAATGT GCCACTTCGC 900 

GTACGCTCGT CTTATAGTAA TGATCCCGGC ACT 

TTGATTG CCGGCTCTAT GGAGGATATT 960 

CCT GTG G A A G A A GCA GTC CTT ACC GGT 

GTC GCA ACC GAC A AG TCC G A A 1008 

Glu Glu Ala Val Leu Thr Gly 
Val Ala Thr Asp Lys Ser Glu 

5 



GCC 
GAT 
A 1 a 
Asp 

2 5 
AAG 
G A A 
Lys 
G I u 



CTG 
GGC 
Leu 
G 1 y 



ACC 
GCG 
Th r 
A 1 a 



CTT 
GTG 
Leu 
Va 1 
8 0 



GCA 
Me t 
A 1 a 
1 
1 0 
AAA 
AAG 
Lys 
Lys 



GTA 
CCA 
Va 1 
P r o 



GTT 
ATC 
Va 1 
I 1 e 



CAG 
ACC 
G 1 n 
Thr 



TGC 
ATG 
C y s 
Me t 
6 5 

CAG 
CTT 
G 1 n 
Leu 



TTC 
AAC 
Ph e 
A s n 



AAC 
ACC 
A s n 
Th r 
5 0 

CCT 
GAG 
Pro 
G 1 u 

7 5 
GTT 
TAC 
Va 1 
Ty r 



ACC 
GGC 
Th r 
G 1 y 



CGT 
ATT 
Ar g 
I 1 e 
3 5 

GTC 
GAC 
Va I 
Asp 

6 0 
CGC 
ATC 
Ar g 
I 1 e 



CAG 
GAC 
G 1 n 
Asp 



GTT 
GAG 
V a 1 
G 1 u 
2 0 

GCG 
GAC 
A 1 a 
Asp 

4 5 
TCC 
ATC 
Ser 
1 1 e 



GCT 
TTG 
A 1 a 
Leu 



GGC 
GAC 
G 1 y 
Asp 



CTG 
GCT 
Leu 
A 1 a 

3 0 
TTG 
ATG 
Leu 
Me t 



TCT 
AC G 
Ser 
Th r 



GAC 
AAG 
Asp 
Lys 



AAC 
CAG 
A s n 
G 1 n 
8 5 



1 5 

GGT ATT 
GCC 
G 1 y 
A 1 a 



I I e 



GCT 
GTT 
A 1 a 
Va I 



GTG 
TTC 
Va 1 
Ph e 



GGA 
AAG 
G 1 y 
Lys 
7 0 

TGG 
GTC 
Trp 
Va 1 



GAT 



Asp 



G A A 



G 1 u 



5 5 



CGC 



Ar g 



ACC 



Th r 



TCC 
10 5 6 
Ser 



GCA 
110 4 
A 1 a 

4 0 

GAC 
115 2 
Asp 



CGT 
12 0 0 
Ar g 



AAT 
12 4 8 
A s n 
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9 0 










9 5 






GG C 


AAA 


GTC 


TCC 


CTC 


GTG 


GGT 


GCT 


GGC 


AT G 


A AG 


TCT 


CAC 


CCA 


GG T 


GTT 




12 9 6 


G 1 y 


Ly s 


Va 1 


Ser 


Leu 


Va 1 


G 1 y 


A 1 a 


G I y 


Met 


L y s 


S e r 


H i s 


Pro 


G I y 


V a 1 














10 0 










10 5 










1 1 0 








ACC 


GC A 


GAG 


TTC 


ATG 


GAA 


GCT 


CTG 


CGC 


GAT 


GTC 


AAC 


GTG 


AAC 


ATC 


GAA 




13 4 4 


Thr 


A 1 a 


G 1 u 


Ph e 


Me t 


G I u 


A 1 a 


Leu 


Arg 


Asp 


V a i 


A s n 


Va 1 


A s n 


I 1 e 


G 1 u 












1 1 5 










12 0 










1 2 5 










TTG 


ATT 


TCC 


ACC 


TCT 


GAG 


ATC 


CGC 


ATT 


TCC 


GTG 


CTG 


ATC 


CGT 


GAA 


GAT 




13 9 2 


Leu 


I 1 e 


S e r 


Thr 


Ser 


G 1 u 


I 1 e 


Arg 


lie 


Set 


V a I 


Leu 


1 1 e 


Arg 


G 1 u 


Asp 










1 3 0 










1 3 5 










14 0 












GAT 


CTG 


GAT 


GCT 


GCT 


GCA 


CGT 


GCA 


TTG 


CAT 


GAG 


CAG 


TTC 


CAG 


CTG 


GGC 




14 4 0 


Asp 


Leu 


Asp 


A 1 a 


A 1 a 


A 1 a 


Arg 


A 1 a 


Leu 


H i s 


G 1 u 


G 1 n 


Ph e 


G I n 


Leu 


G 1 y 








1 4 5 










1 5 0 










1 5 5 














GG C 


GAA 


GAC 


GAA 


GCC 


GTC 


GTT 


TAT 


GCA 


GG C 


ACC 


GG A 


CGC 


TAAAGTTTTAA 




14 9 0 


G 1 y 


G 1 u 


Asp 


G 1 u 


A 1 a 


Va I 


Va 1 


Ty r 


A 1 a 


G 1 y 


Th r 


G I y 


Arg 












16 0 










1 6 5 










17 0 




17 2 













m?m%- : io 

SB?y<E>^£ : 1643 



AGGAGTAGTT TTACAATGAC CACCATCGCA GTT 
GTTGGTG CAACCGGCCA GGTCGGCCAG 1550 
GTTATGCGCA CCCTTTTGGA AGAGCGCAAT TTC 
CCAGCTG ACACTGTTCG TTTCTTTGCT 16 10 

TCCCCGCGTT CCGCAGGCCG TAAG ATTG A A TTC 

16 4 3 

: 9ftyk 9' **$iA(Corynebacterium glutami 

cum) 

tt« : AJ3463 
KlJy<a$M& : mat peptide 
: 964. . 1482 



&n<Offl& : genomic DNA 



TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAGGTGG CCCTGGTCGT ACAGAAATAT 
GGCGGTTCCT CGCTTGAGAG TGCGGAACGC ATTAGAAACG TCGCTGAACG GATCGTTGCC 



60 
120 
180 
240 
300 
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&£'J<£>g£ : 1263 



ACCAAGAAGG CTGGAAATGA TGTCGTGGTT GTCTGCTCCG CAATGGGAGA CACCACGGAT 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT CCCGTTCCGC CAGCTCGTGA AATGGATATG 
CTCCTGACTG CTGGTGAGCG TATTTCTAAC GCTCTCGTCG CCATGGCTAT TGAGTCCCTT 
GGCGCAGAAG CTCAATCTTT CACTGGCTCT CAGGCTGGTG TGaCACCAC CGAGCGCCAC 
GGAAACGCAC GCATTGTTGA CGTCACACCG GGTCGTGTGC GTGAAGCACT CGATGAGGGC 
AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTTAATAAAG AAACCCGCGA TGTCACCACG 
TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTTGCGTTGG CAGCTGCTTT GAACGCTGAT 
GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTGTATACCG CTCACCCGCG CATCGTTCCT 
AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAAGAAATGC TGGAACTTGC TGCTGTTGGC 
TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TACGCTCGTG CATTCAATGT GCCACTTCGC 
GTACGCTCGT CTTATAGTAA TGATCCCGGC ACTTTGATTG CCGGCTCTAT GGAGGATATT 
CCT GTG GAA GAA GCA GTC CTT ACC GGT GTC GCA ACC GAC AAG TCC GAA 
Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys Ser Glu 
15 10 15 

GCC AAA GTA ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG ACT GCC 
Ala Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly Glu Thr Ala 

20 25 30 

AAG GTT TTC CGT GCG TTG GCT GAT GCA GAA ATC AAC ATT GAC ATG GTT 
Lys Val Phe Arg Ala Leu Ala Asp Ala Glu lie Asn He Asp Met Val 

35 40 45 

CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC ACG TTC 
Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp He Thr Phe 

50 55 60 

ACC TGC CCT CGC GCT GAC GCA CGC CGT GCG ATG GAG ATC TTG AAG AAG 
Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu He Leu Lys Lys 

65 70 75 

CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC CAG GTC 
Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp Gin Val 
80 85 90 95 

GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA GGT GTT 
Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro Gly Val 

100 105 HO 

ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC ATC GAA 
Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn He Glu 

115 120 125 

TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT GAA GAT 
Leu He Ser Thr Ser Glu lie Arg lie Ser Val Leu lie Arg Glu Asp 

130 135 140 

GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG CTG GGC 
Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin Leu Gly 

145 150 155 

GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAAAGTTTTAA 
Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
160 165 170 172 

AGGAGTAGTT TTACAATGAC CACCATCGCA GTTGTTGGTG CAACCGGCCA GGTCGGCCAG 
GTTATGCGCA CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG ACACTGTTCG TTTCTTTGCT 
TCCCCGCGTT CCGCAGGCCG TAAGATTGAA TTC 

5B£[itf>HIS : genomic DNA 



360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1490 



1550 
1610 
1643 
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9' W;£A(Corynebacterium glutami 



cum) 

: ATCC 13869 



TCGCGAAGTA GCACCTGTCA CTTTTCTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

GTGGCCCTCG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 

AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATGATGTCGT GGTTGTCTGC 120 

TCCGCAATGG GAGACACCAC GGATGAACTT CTAGAACTTG CAGCGGCAGT GAATCCCGTT 180 

CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 

GTCGCCATGG CTATTGAGTC CCTTGGCGCA GAAGCTCAAT CTTTCACTGG CTCTCAGGCT 300 

GGTGTGCTCA CCACCGAGCG CCACGGAAAC GCACGCATTG TTGACGTCAC ACCGGGTCGT 360 

GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTTCA GGGTGTTAAT 420 

AAAGAAACCC GCGATGTCAC CACGTTGGGT CGTGGTGGTT CTGACACCAC TGCAGTTGCG 480 

TTGGCAGCTG CTTTGAACGC TGATGTGTGT GAGATTTACT CGGACGTTGA CGGTGTGTAT 540 

ACCGCTGACC CGCGCATCGT TCCTAATGCA CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 

ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TGCGCAGTGT TGAATACGCT 660 

CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GTAATGATCC CGGCACTTTG 720 

ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 

GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGGCTGCC 840 

AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT CCAGAACGTC 900 

TCCTCTGTGG AAGACGGCAC CACCGACATC ACGTTCACCT GCCCTCGCGC TGACGGACGC 960 

CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 

GACGACCAGG TCGGCAAAGT CTCCCTCGTG GGTGCTGGCA TGAAGTCTCA CCCAGGTGTT 1080 

ACCGCAGAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 

TCTGAGATCC GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 

TTGCATGAGC AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 

CGC 1263 



TCGCGAAGTA GCACCTGTCA CTTTTCTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

GTGGCCCTCG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 

AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATGATGTCGT GGTTGTCTGC 120 

TCCGCAATGG GAGACACCAC GGATGAACTT CTAGAACTTG CAGCGGCAGT GAATCCCGTT 180 

CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 

GTCGCCATGG CTATTGAGTC CCTTGGCGCA GAAGCTCAAT CTTTCACTGG CTCTCAGGCT 300 

GGTGTGCTCA CCACCGAGCG CCACGGAAAC GCACGCATTG TTGACGTCAC ACCGGGTCGT 360 

GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTTCA GGGTGTTAAT 420 

AAAGAAACCC GCGATGTCAC CACGTTGGGT CGTGGTGGTT CTGACACCAC TGCAGTTGCG 480 

TTGGCAGCTG CTTTGAACGC TGATGTGTGT GAGATTTACT CGGACGTTGA CGGTGTGTAT 540 

ACCGCTGACC CGCGCATCGT TCCTAATGCA CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 

ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TGCGCAGTGT TGAATACGCT 660 

CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GTAATGATCC CGGCACTTTG 720 

ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 



E3?«# : 12 
SB?iJ<0^£ : 1263 

swam : mm 



cum) 

: AJ3463 



EMtoWm : genomic DNA 

mm 



±$0% : iH*' fWk ^^;W(Corynebacterium glutami 
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mm* : 13 

SBJ"J£>££ : 516 



GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGACTGCC 840 

AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 

TCCTCTGTGG AAGACGGCAC CACCGACATC ACGTTCACCT GCCCTCGCGC TGACGGACGC 960 

CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 

GACGACCAGG TCGGCAAAGT CTCCCTCGTG GGTGCTGGCA TGAAGTCTCA CCCAGGTGTT 1080 

ACCGCAGAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 

TCTGAGATCC GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 

TTGCATGAGC AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 

CGC , 1263 

&m<Dmm : genomic DNA 

QeM%* : * x )\r< 9? W f ^;iA(Corynebacterium glutami 
cum) 

tfc& : ATCC 13869 



GTGGAAGAAG 
CTGGGTATTT 
GAAATCAACA 
ATCACGTTCA 
CAGGTTCAGG 



CAGTCCTTAC CGGTGTCGCA ACCGACAAGT CCGAAGCCAA AGTAACCGTT 60 

CCGATAAGCC AGGCGAGGCT GCCAAGGTTT TCCGTGCGTT GGCTGATGCA 120 

TTGACATGGT TCTGCAGAAC GTCTCCTCTG TGGAAGACGG CACCACCGAC 180 

CCTGCCCTCG CGCTGACGGA CGCCGTGCGA TGGAGATCTT GAAGAAGCTT 240 

GCAACTGGAC CAATGTGCTT TACGACGACC AGGTCGGCAA AGTCTCCCTC 300 



mm* : H 

E3W^£ : 516 

m\\<om : mm 



GTGGGTGCTG CCATGAAGTC TCACCCAGGT GTTACCGCAG AGTTCATGGA AGCTCTGCGC 
GATGTCAACG TGAACATCGA ATTGATTTCC ACCTCTGAGA TCCGCATTTC CGTGCTGATC 
CGTGAAGATG ATCTGGATGC TGCTGCACGT GCATTGCATG AGCAGTTCCA GCTGGGCGGC 
GAAGACGAAG CCGTCGTTTA TGCAGGCACC GGACGC 

SBF'JOS^ : genomic DNA 



360 
420 
480 
516 



: iWtfHk ^^:^(Corynebacterium glutami 

cum) 

: AJ3463 



EW#* : 15 
&&\<0&£ : 23 

mmtom : mm 



mm* : i6 

m?\l<DMZ : 21 



GTGGAAGAAG 
CTGGGTATTT 
GAAATCAACA 
ATCACGTTCA 
CAGGTTCAGG 
GTGGGTGCTG 
GATGTCAACG 
CGTGAAGATG 
GAAGACGAAG 



CAGTCCTTAC 
CCGATAAGCC 
TTGACATGGT 
CCTGCCCTCG 
GCAACTGGAC 
CCATGAAGTC 
TGAACATCGA 
ATCTGGATGC 
CCGTCGTTTA 



CGGTGTCGCA 
AGGCGAGACT 
TCTGCAGAAC 
CGCTGACGGA 
CAATGTGCTT 
TCACCCAGGT 
ATTGATTTCC 
TGCTGCACGT 
TGCAGGCACC 



TCGCGAAGTA 



ACCGACAAGT CCGAAGCCAA AGTAACCGTT 
GCCAAGGTTT TCCGTGCGTT GGCTGATGCA 
GTCTCCTCTG TGGAAGACGG CACCACCGAC 
CGCCGTGCGA TGGAGATCTT GAAGAAGCTT 
TACGACGACC AGGTCGGCAA AGTCTCCCTC 
GTTACCGCAG AGTTCATGGA AGCTCTGCGC 
ACCTCTGAGA TCCGCATTTC CGTGCTGATC 
GCATTGCATG AGCAGTTCCA GCTGGGCGGC 
GGACGC 

m<o& : -*m 

fSMWHi&tiL DNA 



GCACCTGTCA CTT 

: — 

BM0>Wm : DNA 



60 
120 
180 
240 
300 
360 
420 
480 
516 



2 3 
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mm* : n 

Wffl<D&* : 23 

mwm : mm 



mm* : is 

&V\(D&£ : 23 



S^lf : 19 
mi\<D&£ : 23 

bb^os : mm 



mm* : 20 

m&\<D&£ : 23 



mm* : 21 

fiafl|0>«£ : 23 

mwm : mm 



&P\m* : 22 

: 23 



: 2 3 
E^lJO^^ : 23 

mwm : 



ACGGAATTCA ATCTTACGGC C 



GCCAGGCGAG CGTGCCAAGG TTT 



GCCAGGCGAG GATGCCAAGG TTT 



urn 

GCCAGGCGAG TGTGCCAAGG TTT 



m\\ 

GCCAGGCGAG TTTGCCAAGG TTT 



GCCAGGCGAG CCTGCCAAGG TTT 



21 



m^KDmm : DNA 



mrnvmrn : dna 



«0>& : -** 

&M<Dmm : £7* DNA 



fi^JOS^ : £*J& DNA 



ffi^iJOffii : DNA 



B#iJ<Z>«g : DNA 
GCCAGGCGAG TCTGCCAAGG TTT 

&M<DWm : ^fife DNA 

GCCAGGCGAG TATGCCAAGG TTT 



mm* : 24 
ffi?ijtf>££ ; 23 

m^m : 4£5* 

GCCAGGCGAG GTTGCCAAGG TTT 

im 1 1 ® 1 tiU DPC Rt£Tti*g£;h,/cAK 

afi^Wfr^OpSOTAKY, P 399AKY. jgiCBrevi. -ori$r^ 
A LXp399AKYB, p399AK9B£fi5^-f$ii&£^ Lfct>tf> 
Tfc £ 0 p399AK9Btep399AKYB — ££<0it^d s & Sf&fct 



SB^iJ^mig : DNA 



23 



23 



23 



23 



23 



2 3 



23 



23 



[0 2] G8 2tt»3iS!!*8E*2 (Thr) AK^'J^, 

100% t u mntiftom&zfe&mttm m&fmm 
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[ei 4 j m inmate £ifm&m8m<nAK<Dx 

[15] ®5im'£.&*$£Xf%£m8n(OAK<0}) V> 



[1216] Sei^^io.t^^SScOAK^^ 



[tun 



[me] 



SrnaJ 



PCR 
Mru! Ecoftl 
I I 




Ban*! Kpnl 




pHK4 



BamHI^pnl digestion 

blurt end 
BamHl inker /igatton 



i 

Bam HI digestion 




20 40 60 80 

(96) 



100 



ligation 




120 



100 




0££ 

Thr 
Pro 
Cys 
So* 
Val 
Arg 
Tyr 
Phe 



120 



U y>(mM) 
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l®2) 




[El 4] 




IH5] 




(51) Int. CI. 5 RMB* /Tf^SlM FI ttffift^ffif 

C12R 1:13) 
(C 1 2N 15/54 

C 1 2R 1:15) 
(C12N 9/12 

C12R 1:15) 
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(72) in)&m% ®# ft 
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